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ABSTRACT 

PROBLEM TO BE SOLVED: To improve the operating characteristics 
reliability of a semiconductor and to reduce the amount of consumed power 
by forming the pixel electrode of a pixel section into the shape of an 
insulating film made of an organic insulating material having a 
light-reflecting surface. 

SOLUTION: First, spacers, which are columnar spacers, are formed on an 
active matrix substrate. Columnar spacers 173 are formed to overlap a 
contact portion of a pixel electrode 168 in a manner covering the contact 
portion, in a pixel section. Then, an alignment layer 174 is formed using a 
polyimide resin, and then rubbed to align the layer such that liquid 
crystal molecules are aligned at a predetermined pre-tilt angle. A 
light-shielding film 176, a transparent conductive film 177, and an 
alignment layer 178 are formed on a mating substrate 175 on the opposite 
side. Then, the active matrix substrate wherein the pixel section and a 
driving circuit are formed is laminated to the mating substrate with a 
sealing agent 179. Thereafter, a liquid crystal material 606 is charged to 
fill a space between both substrates for their complete closure with a 
closing material. 
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(57) [S»] 

[RUB] T^7--fyvMJ^^S«ro#aiHlBS^*fJSU 
fc T F T £ fEK-f- 5 fc * l£ -t Oigjf Xg ft t © i 

31®H<!:ft5„ 

[ftlife^©] ■»EK©pf-**A'fiTFTH:S'i'*Oi' 
KU"f^*ittL, nf--t^/H!TFTIiGOLD«it 
t LDD«itrov^-fjl*>t1-5. iS*TFT»±LDD» 

*»fc*5JiMI6ltlt±«c»**ii. '>4<J:t. BS?T 
~8fei-f-5„ 




[f»*JSll iSigSiJI-Kftfcil^TFTi:. HuS^ffi© 
Jlifll^ p ft^^lTFTi n f y^^IT FTi SrSf 
ttfcEKllellS £ Srra-WSKJtKWi-S^frSHllw* 
v*T. tfrtaettBaSrop^-r^STFTH:, ^ + *A 

£ 4 p S**6&W8c4r# U mf!EI2»j[HlS&<z>n^ 

DDil«*:«J«-f5»l«*©nai^«*fi*4, ttJB 
1 »fi^nS*tt&ffi#©*fflfcffcttkfty-*«Wt* 
fc 14 K l~f >^m*W*fc?Z>% 3 «£© n 
££*TU f5EiS*TFTI4, & 

-r */nRj*«*te* u"cisitt>tiLD DmmzrM-r 

HiTFT©y- h««©±Jit» #ttt£1Mfetmd>E>J$ 

[tt*^2] a*fpicis;itfcii*TFTt, mmm$w 

mmz p J-f^MT FTtn ^-Y^A-MT FTi 

v^T, «TEffitfilHlteWpf-+-^/H!TFTtt, 

«*«*£, y-x«ji4fcttF^>«llititti 
S4*«ropa^*e*fB««r*L, mllBigftlHlSSo n ^ 
^^y^TFTJi, ^*/W&£^*S£, g^**/^ 
^ffi^idSLT^It^n^- HWI£-|8#l:fcaLD 

«&© n g:FM*Mite>ftii£Ri* p>iiy-^«i«*fc 

14 KK f*** JBJ*"*- 5 m 3 jSS © n SPFttttfftt £ 
flulEiIlifTFTl4, Kf- 

9S2ftftOni!?M«b4H«j:, 2 «g© n STiffit) 

TFT©y-h«fii©±Sl-, Il^iWfW^^S 
feftBE £ > MtrntLkKLiefll £ ftfc*«*Mft*tt-»*» t> 

Sft, 8MBSi*»©Si**«H:, ftS 

$ ttT w £ £ i-5 

ffcoT, B*ail-lS:»-tfcSi^TFTt. iEK)lH]S§©p 
^ t^yufT FTi nf+^lT FTi Sr^-f 
©S^lcjoV^T, S91Effii(ilHlK©p^-y^STFT 

&£ffM1-5»4£g©pSTift%1i&£*U USEE 



**MW**£fc*U *JIE®I^TFTI4 X 7**A>&tfL 

w ^mmznmi-zm 3 ss© n g^ftw&K £ 

L» huIEH^TFT©^- h*ffi©±llw, 4g£g£g^ 

tut £ ttr^*M&w»*ra e, 5 mmm znmtzm 
Timer wi&mmTFTimwiZh. mm&wMi>w& 

ri*1W£ 1*5 

TfcoT, ®*S5lc^(tfc]S^TFT£ > |gK)|E]S§©p 
^•Y^yuST F T £ nft^/HT FT £ Sr^S— * 
©Sffil-fc^T, fltilBIEKlIlISg©p^-r^/l'MTFT 

14, y— ^fWJ*fcl±KW>fl 

MiaK©nf-^^/waTFTI4, f-+^/Hg*ffi«£, 
L D D«l*S:^i-5* 1 MS. © n S^ffittff 

*&. »jm»««>na^««Mi*©^H)it»»te>ixy 

-^«*4fcttKW v«l«SrJgJ«1-5*3««Ona 
5p|MWi*£**"L» fltlia®i^TFT(4, f-^^A^BK 
««£» Kf-r^/HBfifcWJKlcgfbTHrtbixLDDffl 
SMt5f2gS©nS»Wi, ^IB2«S 
©nM?F*E#)ffi^©^ffll^H-fcny-^«4fc(4 K 

L, BtlEH*TFT©-y-hmii©Jbllc x H««fiflW) 
^^/d^^S^K^^^n, AtJ!EBIiigB©H3t 

t-o©fe^^.^-f-2r^ LtftS tl &t>£tlX^Z r £ 

[I**«5] »*3S l^M»*94©V>-f ^-91-43 
V X X, BulES»0SS©p^-V^i'STFTI4, ^-y^/w 
JKj«ffl«t. y-^ffi^fcttKwr^ffi&Sr^fiEI-S 



ywSTFTtt, T7u9~*4 y7k LT&JBSfttVS 

^T, SulEB^T FTt, fJlEIEtblHlK^p^ + ^^S 
TFTin 7**^m.T F T i: ©y- h«Hl4»f\ttg 

«»rt«»6»j*Sii. swa8aBiiHii8*»e>ffiftu. »y 

[11*98] i«*:«7fc*3^T, DOCiMftttWtt^ 

14^ (Ta) . f^y (Ti) , *])77> (M 

o) . typ^fs (W) /6^jlliHfc5c5g, ifcttlW 

VtX't—D-tiK BufE^SblalSSW p f-ir^^MT FTtn 

tttt*'*— frtt, irl5^»lHlKrop^Y*^S!TFTi: 
n ^-r^/uSTFT©y-^Ei^Sfc(4KW ^IEi8l£ 

B o T«j« S fiTv ^5 c & trttgk £ 1"* 

l] »** 1 75ii»*^ l orov^-fix**-* 

* v if***-**?, &»atif«*S*U 799^**7, 

2] H*m5|CSltfcHI^TFTi:, S£BfiiS& 
(OjiJaiC p f^^/HT F T i n ft^/HT F T fc £r 
Rlt^KKilllll i: 4rW— ©SS±fc#i- 4 ¥*£&lta> 

5 IS is «r1Efttt##«:JioW?Snfc««K» BtffB 
WBIllK©n^-+^/U-SiTFT©y— hSUt— Si5i 5 M 
ftSLDDfKfc^1-5SlM^nS?ttftWfitr 

fc, iffi!EB*TFTroLDD£i$£^j£i-3£2«£0> 

ns^«*««sr«riii-5iai:, imeAttJMHWi© 

S^$nfc®«t, SJISKlflllBSWn^-y^/i'SlTFT 
tltriEB^TFTtlcy— ^fl«*fc»4 Vl'sOm®* 

pff*/HTFTWy- *H#*fcf4 K^Vgllr 
»J«1- 5 SB 4 SS© p STOMMWtr&JA-f' 5 IS t , 
^!aPltlllK<Onf-Y^/WS!TFTi: pf-**/U§STF 



zt&M&M&ir&T.'mk* m^mmr ft 

[sfrfcJll 31 HfcSBKKttfcSJfcTFTi:, ^B^SE 

IKltfcKttlII& t trlRI-©»R±fc*1-.5 ftMlO 

St. MCT*«±fc**wA:|*^ffrl*:«J8-*-5I 
St, flWBA*^*JI©iWl£*ifc*«fc. BufS^lb 
@K»nft*/HTFT©y- httffiir-SB^fi&S 
L D D«Wt4:JBl*1-S|[5 1 ME ©nl^^IrM 

|EB«TFTOLDDffl«*^-f-5^2SSWn^ 

itfc«WSK:, DWBKiWHllSWn^-r^fflTFTtttlE 
B*?T F T k \cy-xm%L*.tz\t yffi^SrffM-f 
53l3«gOnS*&^ffi«£^J&-t-5lSi:. iWiEA 
#i|^«foilft$;h,fc««lc, S&12&»|hI8&© p 
^/HT FT©y-^S<Eifcil KK vffl&ZWif&t 

SJMMEOpSPFWWfifcfcJBjfc-J-SlSJ:. bu^IE 
KllHlKron ft*/HT F T tSlJfEBifcT F T t p 7^ 

*,uMTFTk<D?-hmM<o±.mi^ mmimvott® 
frb&zwmkzmtfi-rzTMk. mmmmmmttm* 

SrffM-T5lSt. miiEB*TFT^^i-5*«tt^ 
JMB*S-J&£1-SIgi, l«E«««WWm4»fett* 

bfiK5B*lt«S:^fiK-f5iei fc^-f* C k £#$ti: 

■Oft***Ki3V^-C, B*»K»»tfcWiHTFT4:, 
ig«)[elKC0 p f--r*/W-3!T FTtn ^-Y^/WST FTt 

5lSt, iWBTifiBLt^llftroAttWfWi*:^*-*- 

sisi, iitneAtf^fcflroa&SiifcWKfc. striE 

4 5 L D D * 5 » 1 »«© n S^ftftfUW S: 

JBtfi-SlSt. «rtEA«t^*JiO»Sl*iifcfll« 
IC, WEB*TFT©LDD«K4r»)*1-5»2jifio 

il^^nfcM*lC, WESBBBOnf+^TFT 
i:irl2B^T F T i Id y-^.fS^4fcl4 K >ffi«Sr 

»j*-rsi(i3ji«wiia^i64WR«s:»dif siat, 

pft^STFTioy-^ ^ * it K Sr 
gHBIE*)[HlS§<7) n ft^lT F T tttlEB^T FTt 



#m> btez mmm\z&& ^x^mtmtomH* % tt $ 
mtm t mm.mmmmtm> e> & s mux 4 wr rt e> 

ixfc III ft £ ^ L T flu EiB* T F T Kg*-*- 5 *S 
R±i;:JBj*-*-5xafc**U ffcfr<og«fi'>/«(:< 4 

fi©ffiK*55felC*5V>T, ■*<BJtK:»tfcM*TFTt, 
^ftlUK© P ft^MTF Tin ft^/HT F T 4 

5Xg4. ^fttt^ttloaaSftfcfcWHc, fltfE 

t£Z> L DD«*«rJg|Si-5 Jg 1 fi&O nSW^^Hc* 
^jE£i-5Xgi, 8fiEA#¥*«I^ItR$ft*:^sS 

Id, tfilES*TFTOLDDffi«4r^-t5B2iSg(D 
nS^«*««S:Jg*1-5XSt, fltEfttt¥3|{fcJlro 
aa*ilfc««fc, aWEWftHKOn^-r^A-aTFT 
i:BuE®*T F T 4 K W 

r^-r^msmmon m^mvvm® * s ia t , 
p f- -v t f t 0? y - * m® * fc I* k u- jyig® & 

HulEIBi&lsJSg^) n ft^/HT F T 4 AuEliili TFTt 

*«w*»e>«5*MUi*»*i-sxai:, s&8»6»& 

«6a«S:»*-r5xafc, fra£«ttiWWmd»e>fc5 
£INR 4 {RHfeltR tfcHSltt^ixfcBlfL^^LT flftEli 
* T F T Kga** 5 Wttt&JlE* & 5lSi> 

feJ*SWJlMt««r}Bj*1-5Xafc**U te#0>»g»4 
ttaM**BISr»rti-5xaS:*l^ BulSBITL 

LT, fluE-*roS£4iiuEte*<D£&£fl£^fr-i±5X 

^SKiS^T, WIE^KlElSSOp^-t^^TFTI^ $ 
pflr^TFToy- h«&± 
bfi)i*l6IU*S:»fi!l-*-4xa»*t, l»Efttt*i»*Ji 

^^^-T5XaSrtTV\ Bpf+^lTFTOf 



5t-isv>T, mwmmrFTk. &.mm&<ommc p 

t^HTF T 4 n ^-t^/wST F T 4 roy— 
»SH4*«ttWt«» 6 Jftfci-S xa 4 , ffiie£»EIBa> 

W«tt*t*tt»e>»j*1-SlSi Sr* 1"5 r 4 &4#gSt41- 

umt^>^^ (Ta) „ (td . ^y^ry 

(Mo) . (W) «»&atfiifc5c«» £fc 

BUlEtttt*^-- ^5r. MIEIEf!)llIS§cOp^-t^ffiTF 
T 4 n ^-r ^/UMT F TXIC fcffM-fS r i: i: "f- 

2 0 ] »*JI 1 4 *fc(4»*JS 1 5 (C*J^T, 

mtEJ&st^— i«EB»Bisop^+^aTF 

T4n^^^/wMTFT©y-^ia^^/c(4KW VIE 
[W*J52 1] if*JSl 2 75M«*^2 oov^-fn* 1 - 

t-f^/y. »immmm^ fstwty. 

[000 1] 

fi±t*Ih5^^ (WT, TFT4IS-T) T'^fig 
-f"5o #fc*56BJJ4. H*^4 ; E:roJfia(cg:(tP>tt5ig 

v^TJN»#jS«ttt. ¥»ft#ttSrffJffl-r5r4r-«|g 

[0 0 0 2] 

tittHIK SrS^-f S fc ft Id T F T V ''S &flf $ 
nTV5„ TFTli^7^>5c4*oSa±lcSltgRgfife{c 



[0 0 0 3] =y|»*ffittStLfcTFT 

#fti\ Sfot, T^r-f/v hy **5toiKJi;83*£S 

ZltZKDXj y^Vtfftfr (i^TFT) fc LTffiffl-T 

Jg*-r5wttt5FFrffi"Cfcofc e ^<£>fcftlC N TAB 
(Tape Automated Bonding) JS^COG (Chip on Gl 

ass) *SiSrffio-CK7>f^I C*4f*r*Sti-5SEHf* 
[0 0 0 4] »JHf^y=iV|)tS:JSfttJltLfcT 

STFTt p^^aTFTfca^JfcSCMOSHK 

-TZZk&VZft, -tLT, rtOJ:5 4a**:a»i:U 

Sfcftfctt, B*«S©flfc^BI(ilsIKS:PI-3fcE±t-ft 
5^^¥*frJKSrS14g fc -T 5 T F T&m L 

[0 0 0 5] 

t J: 5 fc-TSRH] TFT©«ttB*^Jt 
5*5, ■*TFT©«lc4HBa»fc#«LfcTFT*rff 

So 

[0 0 0 6] fljjttf, U5ifTFT<tili!imS§<DTFT£ 
£fcotV5 e liTFTttnft^HTFT^W 

-J*&ifcmWibmi1riZtt&£<&%£tiX\,^ 0 z 

*<*S^&5. fcflft 5 fcftfc, * 

>tt«Kffl[ (TFT^^>»^(C»jx5 K^>r>«j«) 



[0 0 0 7] 2l-7«8ltlt*:fi«1-5fc»<OTFT(Ofllit 
i: LX\ i&SS KW> (LDD : Lightly Doped Drai 

LDD«tt£P¥A/ei^5 0 *yh*tJ7|:J:5 
fc, ^W^GOLD (Gate-drain Overlapped LDD) 

[0 0 0 8] ^tOj:5t-> liTFTh F 

9 EiKft if ommvto T F T t VI** 

B*TFT{CfcV^Ttty- M-*#ftig/<-f (n^ 
K^)TF TI«*«)l:I/^7^«it«t5 r i Ht 

ftv\ »f^aafcB8LTt>, mmTFTitum® 

KOTFTOl/10 0aTT'ftV\ GOLDS 

4 5KHH#fcofc 0 t£ot\ H^TFTI^igffli-5^fi 
#4L^«i6-Cttfca»ofc D »ta«OLDD«3tH:^ 

^ofc 0 :^i9i:> T9?47^hy 9 ^^WsS^ 

¥*#g«fc*5^T, ^T^TFTSrHi:«itT»fiEi" 

[0 0 0 9] ifc, n^lr^/i'STFTiSjztfp^* 
3tft**5fcftfcf4, TFTtOtf V^EBE^^U- 
5*s*>5o -t<0fc»l-M\ TFT£«£Krt>ib<t1i/&-f 

[0 0 10] **W»C©J:5 4HHLR*rllWt+5fcft 

h y ^^s^« H 0 0 ^^a^ft«3ix5mm)t^a4 



[0011] 

X KOffi^JcfciOt^S* 9 &*mi-5fc»lC(4, TFT 

mat. #*i"<-*ti:}?<ommti:x.n&fi 

[0 0 12] ±1SIBjH^Sr*ft-r5fc»K**M»fll* 
14, HStgBKRttfclftSTFTi:, RB&gBoBiai;: p 
f-+^STFTtnf-^^;H!TFTi:S:Kltfc^il 

IE|g|&iaKOpf--ir^/wMTFT«:, ^*/i^j&$Ugc 

TFTIi, s S-^^Mmm$.h. &rf-**Mm!8S&\Z. 

SLTKttbfty-V*ffii:*fc5LDD«ti*fce> 
ft V ^ L D D*« t IS 1 «g© n 

* tWE* fc 14 K L-f v<gmcJ£>fct*> IS 3 **© n 
tt»«*fc«:*U WIEH^TFTIi, ^-r*/H£fi£fi 

K^-T*A«J*««fc«LTtt»t&iXLDD«« 
U mUSiii^TFTO^- hmH©±ll-> «S8M6g!$ 

[0013] £fc N ffiw^BJ©«fi£ii, m%%KWiiti 

^htftii 7-**A4*jftfHfffc. y-xmmztz 

*TU HSlE^ttlHlSStDnf -t^STFTIi, f^^/P 

h*ffii-W2Sfift5LDDffi#£^j£-f-5»l*g<0 
nS^FI«t, ^lSSOnlTM»ii^i 

3*a^nS**MMW*£**U SufBB^T F Tli, 
^■r*>HE5fifc««i» «^+*A'J£jS««lw8LTRlt 
f>ilLDD««Sr«riEi-5*2»«©nS^|*««* 
BE!B2«S©na5F>fi*«««)*t-«l-Rl'tP>ixy- 



* fctt K U<f 5* 3 ffiS© n ST 

#«£tefiS*£2:£:frU BuEH^TFTroy- hfl;1i<7)±Jl 

[0 0 14] £fc, ffiO*W«)«*H:. -»«)*«|B»c 

fTFTh RBSStttfJjSiaKpf^^WllTFTin 
ft^lT FTi £RltfdESj|H]i§i: £*T-f 3-7jCD 
Sffitt, S(JlSffitblHlS§(0p^-Y^STFTl4, f-^* 
/HBl£®«ci , y-*«W5*fctt ^*«Sr»l*i- 

DD*««:«di1-5«l»««>na!^#li«MB*i:. Kg 

i n a^M^ttw^-ffiiiicRft e>n y-*»®* 

fcl4 K l-f ^«tt*»*-f-5SB 3 «g<D n I^M^gi 
**r*U *JfEBif?TFTt4, ?-Y**£]ftM*&. tt 
f*r* M&&W$\z» L T R It <b ft L D D ^« £7fcl&-r 
5JS2«ftOnIT»aMI«i:, Sf2lS(»ni^ 

*MME©*M*lfcR It ix y - 14 K W >fg« 

SrJ!Jj«i-5»3«fl[OnaT#E«irtH*iSr^rL. fulE® 

*TFT©y-h«f©±jiic % mmm®ttm*b&L 

i: LTV^o 

[0 0 15] ftil©3g^w«$;l4. -Jt«atRBl- 
^^Lfc^SIffcoT, B3HS5KRl7fcB 

3-^*;uMT FTk SrRH-fcKftHlKi: 
&KJ4, ffiriaEHblHlK©pf-^*/i'S!TFTI4, 

ft*/HTFTIt f-t*/H^flit«*t, Kf-r-*^ 
»*««l-«LTR»tfeixy- htSt-*iSI45L 

l S«cd n STIMMWo^lilcRtt bix y -^«^E* 
fc(4 KK vflWESrJgiSi-aiS 3 Slg<D n I^M« 
££WU SuEiS^TFTI4x f-r*/HKrtflI«t, 

«»® « © ^i-ftij ic r »t e> n y - ^ ««c * fc 14 k i^r 



fTFTioy- h*«0±«K, BBIbRBtma'&Jft 

bj*5«awi!a««j5fc*n, MEB5isgi5©B3tmBii> * 

JitiSft, ffiEBttffeBBtroa>bJ$*B&K£B&$£ 

BTFTtBatsi-u awi»«Bi^«**nfcte*oa 

fit, BBB?LfcBixc*tfl31ifc*fc<J:fc-o©tt 

■tv^ft 0 

[0 0 16] ±IB*IIB^cO»B£lCtJV>T, iWE^BiaJSg 
©pft^lTFTIl, ^ -v ^W£fi£B$£ i x 

4^*£i©fflld, h ft tVTt>& 

f-b U"Cffiii!:fUffl-t5wt*s-et5. 

[0 0 17] ±l5^^©«fi£(-*5V^T. BUfE® 

ITFTL BBBSPWBjai-p^-lr^M'STFTfcn 

?-* **9T f T i ©</- KBttttllftttBBtt#ftft'' 
ib^j&Sft, BEB»lHlBa»P>B&U ^-hltffilc 

(Ta) , (Ti) , ^^TV (Mo) % 9 > 

^^r>- (W) *»e>»lfti^5c*, ifcttBE7EB$:fS; 
ftti-Hb&®. SfcttBIMEBfca^'&fctffcfc'ft' 

[0 0 18] ±E#BW©«fifci;:*$^t\ BuEft 
fl&EBBEBWpf-i'^i'STFTin 
ft^/HTFT±CM$lxt^5rt, SfeVM*, if 
Etttf*^— frri 5 * '>#<it^ fui£iEi408§£> p 
^/I/IT FTtn ft^^lT F T©y— *IEI&£fcl4 

fto 

[ooi9] ±%z?*m&zm$:i-?>tzib\z#;%w<D¥m 

fcmS.<Dl$M%m<0\*. B^gPlCsSKtfcB^TFTt, 
BBBB©Bj2K:p? : -1r*/i'§!TFTi nfir^;HT 
FTi SrRltfcKftEISi: SrW-©»fi±lc*1-5JMI 
*BB©fl*#8:fc*5^T. BlESBfcBBLTTBB 

*BB+3IBi:» Bttft:|K¥»fcJi©BB3ftfca* 

-»#S*5 L DDBBfcJf&Si-ftB 1 SS© n 
BB*fc»J*1-5xai. BKatt^BfrBoBBSft 
fcBBfc, ttlBB*TFTtWLDDSHgE*rJK^i-5« 

B*B<&aB3ftfcB*K. iwieBttiaBonf-r^ 

!!TFTtStFfEB5lfTFTtlry-^«cSfcttKU'r 



xat, BBA#¥»««©BB£ftfcB*fc, bueh 

»EB©p^-r*/t'I!TFT©y--*BB*fc»4 
vB**»J*+SB4»*«pffi*BB«**Bi*1-5 
Igt> BEBBBKOn^-yjM'fflTFTI: p^-r* 
/HTFTi, WBBBTFTfcO^-hBttWiB 

BB«B**tm*»e>»83BlMBw«» LTBfclft** 
$m*»e><C5lftlMt*:»*"fSiai:, fJEBfUTFT 
fcS«+55tS«ttBB*r*i-*B*«SSr» BIBWB 

[0 0 2 0] ttOBWtt, BBBfcKttfcBBT 
*/uST FT b ZWrttzMWi^Vkb £l3-©S*g±l-W 

*B*r«l«i-5XSt, BIEAtt^BfrBwaBSftfe 
BBK, BEB»llB©n^ir*/l'I!TFT©'5>'-h« 
S i -Btffi* 5 L D D««*Jg*i" 5 B 1 «£© n W 
^*EtlB««r^1-5Xafc, BuEA#¥itttJf©iI#? 
£ftfcB*£t.l, fftEWBT FTiO L DDB&£rfl£fi&'t' 
5B2BB©nl!3F«/IWI«SrBj*-*-4iai:, BufEA 

#¥&#.m<omiRZtitt.mm^ WEB*i0B©n*+ 

^MTFTtSfFEBBTFTtty-^B«*fctt K 
W J'BBSrBfifcl-ft B 3 iiS© n 3TO&«£B&£j$ 
1-ftxai, BSAtt^{*ft0Sft$ftfcBtt£« M 
EMESg© p ^/HT F Toy-7i«Sfcii K 

W"f >m**BriW-5B4 «§W> p STBBBBfrBA 
1"5 xat, B&EB»lHlB©n^JM'S!TFTi:BE 
fif^T FTip f-f^ST FTi <T>f— h9MO±M 

fc 4 &BBB&*ma*bJ*ftBliUB£^£1-ftxai, 
BBW6B**f»*»e> *SJ6ll«t«« tT*««»* 
#W*»fo<C5l6IMt«r»*-**5Xafc, tuEBIBT F T 
fcBBI-ftBBttBBBBSrBsfcl-ftXai:, i!uE#tg 

BMfetma* 4 ft ite^B± BGB«tt&B£B£& 

»1-ftaM»«B*»e>*5BB«S«:BJ«1-5xatSr 
G-fZZb&fflkb LTv^ft 0 

[0021] iosnoiAit, -»©s«bc 

«**«»Ut4N»flsB««>f«H*feK*s^T, BBSS 
icRttfcBBTFTi, KBB^©Biaiwpf-ir^/^ 
T F T i n f--r */HT F T i SrKCtfcBBIeIBi Sr~ 
«rlE*B±fc, T«6M?r®)5)c1-ftXSi, 
BET»K±Ka»© ft^^fri tr»j*-f * xa b . 

n^-r^^STFTCC>y- h ®ffi i — SB* 5 !;* ft L D D 

BB*r»*-r ft B l BS© n S7M4MHB Sr»fiHr ft X 
Bi, BEBft^BfrBwBJRS^fcBB^, BEBB 

T F T t © L D D«?r Wf 51 2 SS© n 

B««rBfiKi-ftxat. gnEA*B»(H©BB4*ifc 
ff££. BEB»BB©n*-r**«TFTi:BEBB 



t f t b iz y - * mm * fc r± K u-f ^® m&i-t z fg 

fiTFT©y-X««*fcttKt"f >««S:»*-f5l5 
KWn^-V^/W-aTFTirflulEH^TFTt pft^* 

# u-cimea* tft t »»-t 5 *sittt*E 5 

Butate*roS«Srl£^^5XSSr*-r5 r & irHSti 
[0 0 2 2] te©^W<D«^ii, 

liKftfca^TFTt, Kn*a5©ja3aicp^^^S! 

TFTtn ^-f */V§!T FT i SrRttfcES&lslBi: £— 

m®*j&&-tzm i jgs© n a^#e**««:»«i-5x 

TFTiroLDDi«?rMt5l2SSroniffift 

3 tSm n i^^ffi«?:f )St 5 IS i , SulES^ 
^fflroSK$^cSS«lw, MieiEi(i(H]8§Op^-Y^/w 

4SSco P S^ffifeffi«?rffM1-5Xgi, hSbB^KiIh] 

K« n f ^/UfT F T iiEilT F T t pft^ 

MTFTi©y-h«ffi©±«ir, «iti^!fe«-»^»e> 
j*i-sxg*, mmGm&mmttm>b%zmmmt& 

m&m&blz®V bivkMlLbft LTiiuffiBlif T FTC 
ffitt-r5*«te&«E*«:#jfc-*-5Xgi:, AQEJimfe 

ttSSr^fiit-fSXStSr^t, I*©ISli'>^<H 
aW*WH*JK*i-5Xe**TL, IWEBI?LI-fiiaT}g 
fig$nfc'>4< i t-octtft^-:- U-fctf-LTlffiK— 
£ llinKte^©^*^**!:* Xgfcff-fS - 

[0 0 2 3] ±B**W©#»(*:Sl«©f^*l**^l3V^ 



t, i?5fa^f!j[aBg<Op^-r^S!TFTI4, !£p?"-V* 

«r a xg©«fc, mm&vt*m#m<om$i£ 
^pf- j f^/^TFTroy-7.««tfcii 
k w v««&?&at-t*5is 4 «so p 27*MfeW6&& 

fiK1-5XS^V\ ipf+^lTFT©ft« 

4MopI^F»i«iof=1i:, t7t?MW#» 

[0 0 2 4] *fc, JifS*^^0^3|ft:$ISW{t»*fe 
[cfc^T, tulEB*TFTt. SB^95roJ15Z!lCp^+ 
^;HT F T t nf t*/HTFTi©y- 

5 XS t Sr^Ti" 5:i t LT 
V*3. HUlEWIKtt^l;tttfr4l4, (Ta) . f- 

?V (Ti) s ^!)yf> (Mo) s Vysf^y-V 

[0 0 2 5] 

lifcv^t, flEfe^^-^-f-Sr, tfllEfgftllliS&Op^Y 
FT b nft^ST F T±te: t> JFM1"5 - t 

L, BWEtttt*'*- '>fc< it. MIES 
fblelSScD p */uMT F T b n f" t^;UlT F T©y 

[0 0 2 6] 

S„ B*Hl50BigTFT*iJ;tm^S:i:, 

ttyjimi&nfflmcm-} btizwshm&m f t &iib#c 

[0 0 2 7] Hi (A) Ciot' 1 T N 10 1 — 
~VW±<Dt 7 0 5 9^7^-^# 17 3 1 13 ? 7.tiH\Z. 

(PET) . (P 
EN) , r^^y*^ (PES) ^ifJfc^W 

1 0~2 Ot^gfiWaS^fc^CfcS&SLT:}^ 
TtSV\ ^rLT, StSl 0 l<0TFT£ffM1-53cffi 

ic, $^1 o l^b^^M^isftt^BSCfcfefcv mt-y 

if©T*Kl 0 2Sr^fi£i-5 0 0<Jx«, 77XyCVD 
!J ^ ^ 102a?rl0~200nm (^if* L < l± 5 0 ~ 



1 0 Onm) , mm^S i H 4 , NpfrbftMZtlZmt 
mty^mit^ ^yKl02b5r50~2 0 0nra (£? 
$ L<*il 0 0-1 5 Onm) <£>J?£ f^S^^^o 

[0028] mtrnti/v >mim$:<D¥-?f¥~mm<D 

Ml 0 2 a fit* Si H 4 £r 1 0SCCM, NH 3 £ 1 0 OSCC 
M, N 2 0£2 OSCCMi LTSft^gAU StKi&K3 

2 st:, ra£E^4 opa, amm^^so. 4 iw/ c 

m\ »WStt»6 0MHzfcLfc. -*\ »ffc*{bic*fl: 
v'!)3^Bl0 2btt s S i H 4 £5SCCM, N 2 0£l 2 
OSCCM, H 2 4rl 2 5SCQIt LTRlS^^AU Sffi 

jaS4oo c c. s«E* 2.0 Pa. ftss^&so. 4 1 

W/cm\ tkMMftOkB OMHzt Lfc 0 wjx?>(OMfi. 

[0029] LTfEH LfcBMtfift 

l|10 2a(l 9 . 2 8X1 O^/cmVh 9 * 7 

ytoJc*TV*~*A (NH 4 HF 2 ) Sr7. 1 3%t7 
yjkr^r:^ (NH 4 F) £15. 4%^tfS^i§ 
tt (^77^;77m »^LAL5 0 0) O20 
X:i^^lt5^y^^^iSS^6 3nm/mintii<, MB 

[0 0 3 0] 2 5-8 0nm (#£L<li30-6 

Onm) «)ffS-e#ft««a*lri-5¥**«l 0 3a 

^5 c v Dfe^^^' 5/ ^ if^Jai^*S"e 

5fk^**W#lltS:afflLTfcftv\ *fc, TftilO 
2 £ #M¥*frJI 1 0 3 a t ttW#**ttJ^*i-5 r 

yli02a tKik^b**ft^y =»^iei o 2 

5X^CVD*taBRLTriUMI, S i 

H 0 N 2 CK H,*»t>S iH^H^t^S i H^O^ld 

■e#5. »{bSifls*»fl:^y = 02b 

[0 0 3 1] -t LT, tt*fc©ia*ff^#*Jt¥*tt 

1103a frt>&&m*m&m 1 0 3 b *fl*i-s. -t 

> try hf— ^A-T=-/H56 (RTA 

|cu-if-T=-^jfeSriiJB-r«rfc*s#4L^. RT 



n#w^7- 1 3065 2#^a-eH^s*tfcft«icse 
3b*r»j«l-5rtb-e#5. *JMb©iS-ctt*l\ 

ff*L<, 4 0 0-5 0 O^l^FWieS^fRffiJSSrff 
t^#+S****5atoBic%JBTKUT*>&*S*{kS 

[0 0 3 2] gflfbS: U-if-T=-^ffi(CTff o 

/UdpHMESr 10 0-5 0 0mJ/cm 2 (ft^WtCH3 0 0 
-4 0 0mJ/cm Z ) k~tZ> 0 % LTlft^bf- J**W&±m 

(*-/<-7^») £8 0-9 8%i LTfTi. 

i^iatii (B) i^tiStftfti^Wio 

[0 0 3 3] ^LT, 0 3 b±|C7t 

(pmi) «rjBv\ 7t fyy^77^-^) 

Ml 04-1 08fc»j*Lt5. K9-f^y^^K 
(iCF 4 i0 2 OS^S:ffii>5 0 ^Xvc 

VDtt4fctt*/*ry*j£fc:J:9 5 0 — 1 0 0nm(Dm£<O 

[0 0 3 4] r©tttt-CJM)t*»*JIfc»b, T F TO 
L#VHI«BE (Vth) SrSJtBi-5B«jTpaSr«-4-"f* 

^ffil&TCsRS: 1 X 1 o' 6 - 5 X 1 0* atoms/cm'ggtf) 

»UTpaiSrft4-i-5^l**5c3llCH:, (B) > 

771^ = ** (Al) , ^fy^ix (Ga) fc*fja#I#* 

itfflv^^i (b) zmn-tZo ^(DXottmviTi 

[0 0 3 5] KlblsIK^n^^^MTFT^LDDffi 

o5,io 7\cm$imzm\\i-z> 0 z<otz 

ft, y^h^X^2 (PM2) 

195a-195eS:Mlfco nl^t^^FMfe 

Tt^^LTti, y> (p) ^>at^ (as) srffl^ntffi 
<, rrt'iiyy (p) ^^ip-r-<<, 7*xy-<> 



(PH 3 ) SrJSvvfc-f^i'K-T'aSraflH-a. »J*S 
h.fc»l»«©na^tt*1H«l 9 6. 1 9 7(01) > 
(P) §£(4, 2 X 1 o"~ 5 X 1 o' atoms/cm CO® 

mt-fi. **m$'PX-tt, ::t-M^f:^iii 

«196> 19 7 \C$$.tiZ> n S^tt^S^ffc^Tclii 
(n") T**fll* 1 9 8 14, 

©WtfctdCiSIST-y > (P) Sr^SHi-rs (01 
(D) ) . 

[0 0 3 6] jfcfc, ^!)Qtfc^F*E i fe5c**fiH4<kS-&5 
XSSrffpo Stt{fc»4, ai*#HftfT?5 0 0~6 0 0 
■C-c l ~ 4 u— f-Stt(l:«)*Sl: £ 

bt\ 3l«Jiigic5~5 0 Hz, i^-«moo~ 

5 0 OraJ/cm'i LX&ifc\?—J*<D*-'<-7 j/TTH'S' 
Sr8 0~9 8%£LT*£LT, A#*N*#J|jWgJ&$ 

[0 0 3 7] y-h&mmi 0 9li^7XvCVDftl 
fcl4*/<:y?i££J!H\ IM4 0~1 5 Onmb ttv' 
!> 3^tr^trtft»Bt-C»ril-*-5. 12 0ra©ff 

i H ( £ N 2 0 IC O^^dP $ -£T f^S! $ ftfc gHfcSft; > 

w»fflifcfcJ*LT»*UV^*tl*i:*5. Mil, y-bfc 
ftfflt»4r.©J: 5 &®fli£fc->y a^RKKJfcSti-Sfctf) 
T?ft<, ftfeo->y3XS:^tf«fe»KSr^«ifc{4«S* 
itt tTffiV^Tt^V^ (HI (E) ) . 
[0 0 3 8] -t LT, HI (E) K^-riSK. y- h 

nmrni o 9±icy- hm®sr»fiK-r5fc*»iiSf»tt« 

feJ*S«JMI3S4:L-C't>Av\ > roi5 4BiBaWtt 

w.m (a) 1 1 o t&mmfrb&zmmM (b> m 

b&mMl>ttm&k+?>ktL*\ (B) l l 114 

9 W/v (t a ) , -y (T i ) , * y 7-r > (m 

o) . tvf^TV (w) A»e>ai*h,fcjc*, ifci4Su 

(ttSttKttM o -W-&-&BS, Mo-Ta^ 

HD T-ff^-fixli & < , 9<1 (A) l l 0 limit* y 

9)\> (TaN) , fft?y/XT> (WN) , m\t^-9 

V (T i N) IK, g^y^x>- (MoN) ttn-cna, 

ifc, (A) 1 1 OlWV^f^Dt 

-Y K. f-fy'sy-V-J K. *y yfy->Ut^ K£ilffi 
LTfcftv*. ^mi (B) 1 1 lttfittttitSrHSfciJ) 



K&3fi»gt::g|L.TI4 3 OppmUlTii-5 tfti'ot. 

^^f> (W) l4H*«SS:3 0ppm£J(T 
it5 - t"C2 0 m QcmWTcOitfifetffi^^ai-^ d £ 

[0 0 3 9] (A) 1 1 0141 0~5 Onn (St 

L<»42 0-3 Onm) b U ^tt® (B) 111142 0 
0~4 0 Onm (#t L<I42 5 0~3 5 Onm) b-ftitt 

bLtz TAs*> (Ar) H^b^M (N 
2 ) #*£gALTSI«Jf (A) 1 1 l&gfc*^* 
(WN) V5 OmOmZlZj&J&U WttJi (B) 1 
1 0£WT2 5 0nm<0l?${C^1-5 o -?:<75flfacD#?££ 
LT, Wg|J6 7y|W^fy (WF ( ) £fflV>T 

BcvDft-e^-i-srtfeirs. wrfucu-cfcy 

fcU, Wg|ro»fit*t42 0/zQcm£J(T{wi-5wt^SS 
Ll>» WBI»±lB*ttSr*#<-r*wfCfifitt:*<l:«:H 

^.^s/^ft(c45^, MS9 9. 9 9 9 9%©W 

4 9, SK^9~2 Oju Qcm^Hai-5w i^T?#5 0 
[0 0 4 0] »tttl (A) 1 lOICTa NBISr, 

*SS (B) 1 1 lKT aK?rfflV^^I-i4, 

?mX'Bl$.-tZ>Z tfr*imr-hZ> 0 T a N1HI4T 
a 5r^-'7 , s' h i LX7-'<-y*tf*\CA r tS*tOJE 
^^SrfflVT^L, Ta8H4x/-?y^^^|^ArS: 

$14 2 0 n QcmaS-Cfo "9 y- HS;S»-ttffl1-S r 
t?#2>/4 5 , j3tiCOTaK©ffifei$l41 8 0/2 QcmSST- 
fcljy- h«ffit-r-5(C(4^[fi]#-Cfeofc 0 TaN§ll4 
oftlciEl^*«JSSr«fo©-C, r©±lCTaHSr^ 
i"*v«affi<0TaBI^A^#e>ir5o l*Sv EI^Lft</> 

/4\ (A) 1 1 0OTI-2~2 OnmgSOd^T 

y^ (P) ^K-7 , Lfc->y3^9ISr^LT*3<ri: 

©*»ttlRl±tiftflsR±«rH5i: Pilots *«■ (A) 
1 1 0*fc(4«mS (B) 1 1 l1>m±\ctt-tZ>TJ\< 
*!>A*5c*i5y-hl6IWil 0 9tlt|lr*-SO«r8SC 
ri^T'tSo ^THlcLTt., 9MM (B) 1 1 1(4 
igfet$$r 1 0~5 0 ii QcmC0©HT-r-5 r b ftftH L 

[004 1] ftlC, 7* h-^^.^ 3 (PM3) 

1 1 2~i 1 7wu (a) nobmmm 

(B) 1 1 1 bZ-feX'^y^-yVLTV- hW.mi 1 



8-1 2 2i»*E»l 2 *f~ h«« 1 

18-122 hlBW^Mk 1 2 3 11, ^®Jf (A) *»?>jS; 
5118a-123ah «MJ| (B) frbf&Z 118 
b-1 2 3 b t&—#b LT#j*£*lTlr*5 (B2 
(A) ) D 

[0042] aims (a) isxxmnm (b) 

^^^a^y^X-e (Inductively Coupled Plasma : 

1 CP) ^f-^gBSrJB^Si&^o ICPi^f 

0. 5-1- 5Pa (ifSKltlPa) fc U 
^aiC2 0 0-1 0 0 OWOiWfSi (1 3. 5 6MHz)tt 

t&m-t Z> Z k \C I 9, Wft^<D®l^JSRt>2-5nm/ 

«i-r:i:<c<^!/^^^1-5fcft^tt, io-2 0%g 

afb->y = >8t (y-M6«»io9) (D3BRtfctt2. 
tc «t 9 , mtmt'y y = ^is»«aj ttin 20-50 

[0 0 4 3] ^LT. BiTFTOnft^STFT 

5c*as»i<oxe (n K-xig) 

118-12 2 J: t*3*EMI 1 2 3£-t*^ ^ LTg 
!Jy (P) CD^gtt 1X10 l6 - 5X10 ''atoms/cm' 

co^g^fflr^D-r^o :oipi:tt, 1H2 (B) Id 

«t 0 \cB,ft*mfcm\zm 2 m&<» n a^tMMtt 1 

2 4-1 2 9Sr»^-r5 0 

[0 0 4 4] n^^M'STFTlCtS^T, y- 

fctt K l~f >fl« t LTffijg-f 6 % 3 n 

fi^#MMi*©»riltrff5 (n>-7"Xg) o 

^^-h-7^^4 (PM4) SrfflV\ !/^h<7)^^l 

3 0-1 3 4«U nS£f+41"S**E4»7cSi£i6 
JPLT*3»S(OnS^*Eft««l 3 5- 1 4 0 SrJBfiJc 
■TSo nffltrW-*i-55Ftt«5cJlHcHt»> (P) Srffl 

20 2) 3 

V\ -^jgfi^ 1X10 — 1X10 atoms/cm tf)$g 

SffiHt45J:5K7*^7-f > (PH 3 ) 



^K-Xjfc^fi 1 ? (B2 (C) ) . 

[004 5] -tit, pft^HTFT«t5& 

^*#Bi0 4, i o 6fcy— ^««43J:VKW 

^«ti-5^4»a[(Z>pS^tt«J®ttl 4 4, 14 5£ 

n ft*/HTFT fc*J*1-5 S>##*l#Rl 0 5, 1 
0 7, 10 8ft, 7*}^*^ 5 (PM5) ^fflV^TU 
h-rx^ 14 1-14 3«tiB«ait^ 
<o »4»*©pfi*#WMMU 44, 145tt^7 
y (B H) Sr^V^^K-^jfe-fflRrti-S. wtf) 

2 6 20 21 

^J$tf>/tf n>- (B) 8£fi3 X 10 —3X10 atom 
s/cmtteZXolC-rZ (0 2 (D) ) e ^<D%4&£ 

WpS»ffl*1 4 4, 1 4 5P1 ffifxa«-*5^r 
!)y (P) dsaanSiiTv^T, ^4M^)piMiffl 

20 21 

igc 1 4 4 a , 145a 1X10 — 1X10 atom 
s/cmWgT\ % 4 M&<D p ffiT*E»fi« 14 4b, 
14 5b 1X10 16 — 5X10 atoms/cm £)fig 
T^WbTV^5^> :OlST«0t5^py (B) O 

«£S:l. 5^5>3ffiFi:45J:5tJ:i-5rt^J:t), p 
T»SBi"5±-e^e>IHIIH:4v\ 

[0 0 4 6] *tf)«L 0 3 (A) \Z7jk~rX 0 

Bt-e»ric-ftbtfAv\ v^-rnK:u-Ct>««WWi 4 6 
HIi»TO^MMt^ 9 SMIH4 6©! 

JPttl 0 0-2 0 Onm^r-r^o wwT\ y = >R 

"TYyzL^-jV (Tetraethyl Ortho Silicate: TEO 
S) ^02^^rfi^t, RlSIE^4 0Pa, 3 0 

0-4 00ttL, i«H«E(13. 5 6MHz) m^^lJS 
0. 5-0. 8W/cm 2 T*a®^"frTffM-r5r t^Tt 

VDST'SiH 4 , N 2 0, NH s d»&f^»[Stu5»ft2 

<kSlb> y ^ ygt-ejsjjtrixtf fiv\ r <Dm&v>im& 

fttt5JCSffi^2 0-2 0 OPa, lgSS3 0 0-4 0 0 
^^rU, S5^^ (6 0MHz) «**ft0. 1-1. OW/c 
m 2 T^1-5^i:^T^5 0 Sfc, S i H 4> N 2 0, H 

tfi^o Bflss/yaviiitnatfc^x^cvDife-es 

[0 0 4 7] *<D& % -ttl^iX^aST^JD^flfcngi 
*fcttpS*W4-i-55Ftt*7c*SrJS5tt{b+SieSrff 

try K-jr— (RTAS) ?riiffl1-5r^ 



* L< ttO. lppmfiJLT^aaiSHfC^TM 0 0 — 70 

o^C, f^*ttict4 5 o 0-6 o ot*e}rnoT'fc9, 

(0 3 (B) ) 0 
[0 0 4 8] JSttflS<OIg<D#L SfeK* 3-10 0% 
OTk*£<atf#ffl^T\ 3 00-4 5 0ttl-12 

Srfro"Ct>ftv\, 

^mmmmtt&frb mm mtmm i 47*1. 0- 

KT ^ K, BCB ('O^/v^n^y) *Srffiffli"5 
fflV^3 0 0 < CT?JftrtLT»*1-*o sfc* Ttv^zm 
5/ hyu- h£ffl^8 0t-C6 O&^^dJPfRSrfTtV 

Stic* y-^^--y>^fflv>2 5 ot;-t?6 o#fe£L 
[0050] r^i5^> SIHI6ll«**«lftlft*tt-fl. 

[0 0 5 1] *OgL 7* (PM6) 
X«*tlt5 3^^ h*-^**J*i"5. ^^^^ 

f.wju 9 #x.t^- hmmmzx- y^^s-tz ^ t K 

[0 0 5 2] *LT, *mtt^*BtSr^^y^ffi^K 



MfST«l, 7*h-7*?7 (PM7) 

h U ^y^^lCfcoTV 
— ^Ei»l 4 8-1 5 2 i KW>EHl 5 3-15 8 
^Mt5 e w-T\ >E«1 5 7HH**J£i: 

tli^Otlf*, TiK^5 0-l 5 0nm^S^tM 

X7yV^|)A (Al) 5:3 0 0 — 4 0 OnmC^Jf £X*M 
[0 0 5 3] Z<DVtmXfrmik®Mt:'<71 tTFT^W 

1 0 0%^**£^fr#ffl^T\ 3 0 0-4 5 0tT' 
1-1 2B$^<7)S^£ff 5 . *>5VM4^7X-e 

<t5»l(:J:^MIKi4 6^ TM10 2 

Kfffti" 5 1 0 4-1 0 8fc*S»$ 

$fr|gg 1 0 4-1 0 8 * 0>£R&&8£ 1 0 'VcmWi: 
i-5rt^S4L<, -tOfcfel^TK^SrO. 0 1-0. 

1 atomic%Sa^#1-fttf&^ (H3 (C) ) . 
[0 0 5 4] :5tT7tt©7th^^|:J;9, l^— 
OStR±t-s iESjlelE&OT F T t M^pi|5cO(S^T F T t 

SlOpft^iTFT200, »l««On^* 
/HTFT2 0 1, f2^)pft^lTFT2 0 2, 
g2©nft^STFT20 3, B*ffi^ttH*TF 
T2 0 4, iS«F«*2 0 5^^c$tLTV^5 0 *W*fB# 

[0 0 5 5] e»lslK«>JSl^pf-^^fflTFT2 0 
OlCtt, &#¥*ft§ll 0 4l:ff*A#*«*2 0 
6, *4«a(0pffi^FI«»««^e>fiR5y--XfH«2 0 
7a, 2 0 7 b, KK^«82 0 8 a, 2 0 8 b^ 

Lfc^v^KU^ ^Wit&^T LTV^5 0 ^l^n^ 
t*/HTFT2 0 llCtt, fttt**#Kl 0 5|C^^ 

2 0 9, * i 

ix, hmSl 1 9 tlWLDDg®2 1 0, ^3 

l"( >ffi$L2 1 1 Sr^LTl^5 0 w^7)LDDffl^^C^V^ 
T> 1 9tm*5LDD^S:LovtLT 

«t<O^-^^ft*lRia>SStt0. 5-3. Ojum, 
L<ttl. 0-2. 0/imtLfc o nft^iTFT 

-x h^^yr^^Srl»#\ TFTO^tS:8S±-r5- 
tds-C§5o ffi«IslKO»2a)p^+^uSTFT2 0 

2H», A«*»fWSi 0 6[:ft^«g«(2 
13, «4«tOpI?KW^&ASy-^IK2 

14a, 2 14b, KKV««2 15a, 2 15b^r 



f^^HTFT2 0 3l:tt, »tt*9#I10 7W 

+jM*J*««2 l 6. Kllt^tHMWt»&)Ri 

£*1, hSIEl 2 1 fc-«#ftft*LDD®«2 1 

7, 2i8, msm&<o^mm9,^hi»at^tis y- 

r«)TFT©y-Mffitl45Lov(OSSt0. 5- 
3. 0/zm, ffiKttl. 0-2. 0jum£:L7c o 4 
fc* y-hWIfc«4&ft^LDDfWtt:Lofr*L 

X, rof-^r^fi^fRj^fiSttO. 5-4. 0//nu 
jf4L<fil. 0-2. 0 Mmt tfco I^TFT 2 0 
4ICI2, 0 8^^-t*/WKfi£««2 2 

1, 2 2 2, m2S*60 ; fM^«^bffM^n5LD 
Dffi«2 2 3-2 2 5, J|S3ftX07MMil«^&^ 
Sftfiy— **fcttKWf Vfc#2 2 6-2 2 8^1 
XV 5 0 LDDfi^c (Loff) ^^*/U*^lRl<7)fiS 
«:0. 5-4. 0#*m,.ffilXttl. 5 — 2. 5/zm"C 

fcS 0 £bfc, #ft£&l 23t, hMHU: IWC 

«"»^fefi)c5itftaWt, i*TFT2 0 4©KK>'« 
« 2 2 8 KS«1-5*a»#a 2 2 9 fc tf><b^ft^*; 2 0 
5#ffM£ftX^5 0 0 3 (C) -efilF*TFT2 04 

LTfcJ8L3E;tfti\ 

[00 5 6] @1 6 ISMi^O fSl£-jS*#£^iVhB 

Itfc^o H*K*i-A-A'WrBB3»H3 (c) ^^i" 

■*»©|lriIBfc*W6LTV*S. HSfTFT 2 0 4lt, 
y-ME«S:**a5y-h««i 2 2I4. 8***1X1* 
ftt^- HfelWRSr^UT* (OTOfttt*3H*l 1 0 8 
£»*LT^5. B*ttLTV*ftV\iS. A^«#ff(C 
fl, y-*«#, KK^m LDDWMJtl 
T^5o *fc, 2 5 6tey-*gB$ll 5 2 i y-*ffii$c 
2 2 6 ^ny^^ hg(5 v 2 5 7 tt K W ^BK 1 5 7 
t KK^S«2 2 8b<D = >>fi* h»-e*>5 D 
12 0 511 BJ8TFT2 0 4O KWVlS«lc2 2 8*> 
biSft-T 2 2 9 ^- Hft»itS:^LT#* 

feVT¥*fttl2 2 9fctt, ffim^SJ»^BWt Lfc^F 

[0 0 5 7] «±<7)«ft*j£fl, HijtT f Ttsxxmu 
H**K*i-5ft«Kj£ CT^lHlSS^ffi^-r 5 T F T<£> 

^ y - 7s J: K u >f ^fiH«<Z>gtt{fc £ £B £ U X 

[0 0 5 8] 2 ] K»a-eS5iBRO*BEfi«*3S 

■ 4:*a+5fc»Kf4, a^TFT^|gB)[Elgg^#[H]S& 
*«figr4TFTW»ttS:[p]±**«^SASfe5o 



Bis t^u^a/i'KffR (Stt) ft^fifclc, *:7tt 

*tfc5>rBB3tft5. lt*«l-CfSHUfcn^^*^ 
fflTFTCttLDD«WgE«s»rtSii, :iiiaott7 

p^^*^S!TFTtt^v^uKW>«l3SftO 

x, *ynMm<r>mu*u5ummtt£z>^kfth 

«*r#-*-5pf-+*^SlTFT©fffll*ifetrH4«:fflt^ 
Xtft^iT5 0 

[0 0 5 9] $1\ 1 fcRStKUTHl (A) - 

0 2 (A) K*i-Xa*:fTV\ ^-h«Sll8-12 
2t«*iB«l 2 3*"C*:*J*i-5p ^LX, nf-** 
/UfflTFTfcLDDiI««r»J5!i-*-5fcftK, nM?r#4 

■C p f t *^1T F T SrJBStS*****! 1 0 4, 

1 0 6 0>£jB«rl^* h^** 1 5 8, 15 9t*St 
T^*e«5E*ds«*D*nftv^i5J-1-5o r*>J:5fcL 
X 04 (A) t«ti5fc»*¥i#lK*2ai«) 
nS^IHW* 1 2 5-1 2 9 

[0 0 6 0] n^^/UMTFTlC&VX, y- 

^F©T7^l 3 0-1 3 4Sr»fiSU nS^rf+^i-S 
^fW5c**a^UTSB3«a[Onl!^tt*«*l 3 5 
-1 4 0*rJgj*i-5 (04 (B) ) o 

[0061] nmmi tmmzLx&m&mm 

14 6«t5 0 -tLX, pft^/HTFT« 

t5MMftlio4, i0 6i:y-^mj;r;K 

M 1 5*4 M © piTIWiSK 14 4, l 

4 5SrJBfifcf5o nft^STFT«t5!W 
*M10 5 S 1 0 7, 1 0 8H 7* h^**Srfl!^ 
Tl/^ h^*^ 1 6 0-1 6 2&JBjSL±ffi&#BL 
T^< 0 roXS^^^K-^&ftifTfTfcixet^ 
Xfc9> ^**vS^«*7c*l4«*»ft*bff*«pot 

v^Tfc»«ttA<Jg*Six50-e, Six 
oBW»Ar»ty- h««a>fc«ftTSS4**©pS!**E 

ric«« t »4 P S7M4fe«« t <omz*yi: y h 
««2 3 0, 2 3 1 ^Lo(^g$XffM^tl5o ftfrW 

(DXh&frb. 1 0 0-2 0 0nm<Dg£TiKj5ft 2*X*o 
[0 0 6 2] w^±9ft3j-7-fey hffi«tt, TFT(^^ 



0*^1/1 0 ogj£lgd*£-fr5::fcds-c# 

[0063] mmm 3 ] i xny- h«a<&» 

3t£±i:LT, 4 0 0-7 0 0tWi7^-/H:iot 

i 5 4»SMt*«tt»»f4ffia«tt:-e l o Qgjgfc 9 , 

pfffiiM 4 >T y 9 7^WJiK±^I 0 |^gf 

^Wlc^f < ft 0 , Eififet^fCtSEilSO 
[0 0 6 4] fllili, It^S^VGA^i^ 4 80 

hiSMt 6 4 o^coy-^E^^^^ x 

GACDM&\a$7 6 8*<Dy- hiffitfti 1 0 2 4#tf>y 

-xiajtft^jgj^^tbSo i^fiioiit^ xfi, 13 

-O^fyXiDm&ttft&n&Z&Z 4 OmmfctttK 1 

hBRSrAlJWH (Cu) /i^Wlttt8R« 
*1-5*ffi(c:o^TBl5S:fflv^IftMi-5 D 
[0 0 6 5] ST, HJfeflJ 1 t n*£ LT0 1 (A) - 

0 2 (D) iC^i-XS^t? 5 o ^tt, «ST-*iJ«£g 

-T^-yMfe, Sfclty KiJ— ' r/vr=-/Mfe (R 
1 PPnETF. #SL<tt0. lppm«T^>^^# 

m^x4 o 0-7 o ot;, ft*ttfctt5 o 0-6 0 0 

"CT-ffn^fc^ *H160ll"Ctt5 2 5ict-4i*rao 

[0 0 6 6] r©fft«B!K*5V^-C, hWEl 18- 

1 2 2fc**EIM 2 3*««T5*«» (B) 118 
b — 1 2 3 b tt, Sffi^fe 5 — 8 0nmC0J?$T#SS 

(C) 1 1 8 c - 1 2 3 c mtf&ZtlZo «X.«, *S 
1(B) 1 1 8 b-1 2 3 btffr^yXT^ (W) (Oil 
&\z.wmc$>#**r s s (WN) ^v*^ 

(Ta) <0&&\Z\%mc* *s 9 (TaN) ^JBlSSlX 
5<> 4fc, (C) 1 1 8 c-1 2 3 ctt, 

Iw>>*-hl;ffil 18-12 3«rHBUT<>ra«^JB^;i-5 
rt^-c#5o 3-1 0 0%tf>;k*Sr£ir#B 

3 0 0-4 5 Ottl -1 2^M^*Q f 31S:fi : 



> K£<&a8T5XgT-fcS 0 imW&fcO^WLb LT, 

5) SrfroTt&v^ (05 (A) ) . 
[0 0 6 7] flHt{k*5iW*j(f{fc;^xS^TLfce>, 

*«MfiAl*Cu*£lfc£iT5*Wl (D) "C» 
J#T£o 0!l;iH:, Ti^O. l-2afi%^tfA 

(d) t L-c±iBic»riii-5 (h**d o »m 

a (D) 1 4 5 ft 2 0 0-4 0 Onm (ffSKH2 5 0 
-3 5 0nm) fcT*tf*&V\, ^LT, 7*h-?*9$:m 
V*T0fJ6G>l'^* h'<9 — y&M!&l>. ^y^^JfWM 
LT\ MB* 1 6 3 , 1 6 4 fc £*ia» 1 6 5 SrJg 

i5!>xs/ hxyfy^ilf (D) Srife&TSrt 

-TSrtdSTfSo *L-C(*flH6«Rl4 6Sr«fiii-5 
(05 (B) ) o 

[0068] ntfe#i 1 t mmz. x^x^mmm 

tm^&A5VIHMHRl 4 7 , y^EIl4 8-l 

5 1, 16 7, KWylll 5 3-1 5 6, 1 6 84 

Mttr^7^-7 h y ^^a6Kfc3S3*S**ri:* 

t?#5 0 0 6 (A) , (B) ttr.«>«tffiW±ffiBS:* 
L, 06 (A) <DB-B'Wffi:fc J: U<06 (B) OC- 
C'#rffil*0 5 (C) (DA-A'teit^C-C't^JSL 
TV>5 0 06 (A) , (B) -CM:^- MfeftRs ftSlfe 
IKK. lSte&«*«»&LT^LTt^^, ftJR^Nf* 
S1 04, 1 0 5, 1 0 8«7)HI^$nTV^ftV^y— 
WKW^ftCy-^BIl 4 8, 14 9, 167 
t KWyEll 5 3, 1 5 4, 1 6 8^3^^F* 
-/^5:^LTSicUTV>>5 0 HI 6 (A) OD- 

D'»fffi*3j:VH6 (B) (OE-E'»fffi4g|7 (A) t 

(b) fc*ft«x*i-o ^— hiBSfti 6 3&?-vmm 

118, 1 1 9 t, tLfr?-h&mi 6 4Wty-h«i 
12 2tftK*iftH04 % 1 0 5, 1 0 8O^MB(-e 
mft5±5fc«fS3i'U #«S (C) (D) ft 

[0 0 6 9] [^ffi^J4] Slffi^lT^SL^T^T 1 ^ 

x^TJttf^^o ^mmmxim^mcDm^m^mm 
[oo7o] 7^f ^y-vh^ ^ssjinitey itm 

«lwfEBtt-5. 0 10 (A) T*I4, y-^iB^^: FM 



J^-TSo Tig^5 0~15 0nmdf$T*f)S 

XT/Ui-t-k (Al) % 3 0 0~4 0 Onm<75j? £T)g 
j£U £"blilT iBISfcfigfc^V (T i N) I&&1 

0 0~2 0 0nm(Dff$T*^bT3l«itt Ufc„ -tW 

1 7 1 zitm-tz> 0 mmmm nut a p^sr i 4 

7±[C»)*$K, jij^T FT204CF U"f ^WM. 1 6 

[00 7 1] 110 (B) T-f2A^lCjf P^j&fill 1 4 7 

^^MSfcLTIifit^il 7 1 £rffMLfc^ KK 
^EiHl 6 9lriXiIl 7 1 im&5S|5#£ift(t-Cl5 
fiKLfc^T'fc^o Kl^V-iBi^l 6 9I4T i R£ 5 0~ 

1 5 0 nm(DJI £ TilM U &t£¥*£«I<£>y-*£f;:fi 
FW ytWSc£ftMcT5¥#&Bli: =■ 7 Y ZBf& 
U ^roTiiiCIJatT^^^^A (Al) ^30 
0~4 0 OnmO)9§t?ffMLT^It5o rOfSj&KTS 

MUSH 17 1I1KW VEi» 16 9 SrJ^J&TS T 

[oo72] mmmmmonmt, >^<>m. ( i 

n 2 O s ) *?mWsWJ>-m\k*Xit& (In 2 O a — S 
n0 2 ; I TO) 9 if* 

^^DItt£&#T57t&l-g^fc;'f V^?i>.®tfl23£ia 
(ln 2 0 3 — ZnO) £^T<b£v\, ■WbYl'S? 

? M.Mit&&i£&mw¥mmz&ti. i toi^lt 
i&£;©4i-iS*t-cv^<D-?\ kw viani 6 9 wag 

ET-&»t5A 1 £roig&EJE£ESifc-?#3. n«(z. 
^kffiiS (ZnO) hmLtzttWX'h'Q, £b\^$tft 

<Dmmm j $>mmmzmibz>tcib\cjfv (Ga) 

MLtcMltm* (ZnO : Ga) fti'Sr^Sr k&X* 
[0 0 7 3] rWj^icLT, Si§®W^f B ^gtt(^ 

^L/tT^T 1 ^^ h y ^^SS^^^-ttsct^ 

93 Lfcrtv C <D i. 5 &«j£f4Hlfe0iJ 2 ^HJM 3 T'*1- 

[0 0 7 4] [HiSfiaj 5 ] **ffig!lT*»4, Hi£#J 1 ~H 
mm 4 T'^L tz.7 ? 7- 4 V !)^^ItS©TFTroiS 

f-r--ji>m. $.tz.&RT Am?£ k'X'&&it£ 

•tXWijfct ZtiK *<r>mz®ffi¥-7 - 1 3 0 6 5 2 #4* 



5rtt)T?#5. *©4H-©flfr0 8«:JBvvc|jtHT 

[oo75i §8 (a) -e*ti 5 ic m&mi tmm 

\ZLX y jfy^W&l 0 l±lCTffilKl 0 2 a, 102 
b, ^filt^^S 1 0 3 a £2 5~8 0nm<E>J¥$T-Jg 

^LT. ItMtlOppmrottix^ 

511 7 0£JlMT5o tt^7L*(C(±-^^ (N 
i) , (Ge) . & (Fe) . ^7v?£i>. 

(Pd) , *X (Sn) s #& (Pb) , (C 
o) , 64 (Pt) ,« (Cu) , 4 (Au) ft<L?T*fc 
5. r©te^7n*Sr^W1-5ll 7 0I4, Xl^n-f. 

fe<o«ifc:*/< s/ *8H=>U£&*fti;: i o T±Bftfe«E5c* 

£>Jf £ 1 ~ 5 nm W)5 £ (Cff^ LttSv\ 
[0 0 7 6] -t LT, 1118 (B) t^iftOIgf 
14, ST 4 0 0~5 0 O'C-Cll^lBISSofl&aSrfi 1 
W #&WisV =>-St«7>^*7K**S:5atomic%^T^ 

T5„ -t lt, 7T-**7-—jv&zm\<\ mmwm 

5t1>|Cj3V>T5 5 0~6 0 0 , C'ei~8^FKI<D^T=-- 

fe B B B R¥**« io3c^tsrt jJJ-c* 5 (m 8 

(C) ) . L/5>L, roJRir=-/H^J:oTfeHS*tfc 
«Air¥*(Mi 1 0 3 c (4, *;^^a^l'4 9 g& 

V^3tftt?»44 8 Qcm\c7xi- yt£ If- 9 ?rifo^ a H B 

1 -efftW Lfc u— if-T^-/ujS T-^faK^^frJi 1 
0 3 c?:5JyiLT-tcO^SttSri^*Sr t»4*a*¥S 
tLtlfflt^5„ 

[0 0 7 7] z©5J:5tbTfftR4*tfc«l*WiN»ft: 
1 1 0 3 c ^ibgitt^NSftJI 1 0 4 ~ 1 0 8 &ft$t-fix 

li, bWimzLXT ? J- << V-* V vtxm&z 

fBSLZ&ZZkitX'Z 5 0 L^L. i»*<k©IiSP*JV^ 

^•s Att¥«fl:R>t>tC(tlK* (1 x 1 o"~l x l 0" 
atoms/cmSS) ©fttatTC^^eTS. ^0^, ^Oi 
0 WftT F T Sr^riES-frS C t i^mxh^K 

*T5**s«t9»*U\ rWtt!^7C^4r^*T5¥S 

o-otcy^ (p) izizf-y? imm-tz 

[0 0 7 8] r©gWlc:*5lt5y v (P) ici^y-^^ 

yv^att, H3 (b) x-iftw Ltzismtxuxmm 
?y v^fciMfjfcyv (p) ©ii«iif3gi©ns^ 



y> (p) ***r5*tt*««Hi«3*srias-e 
£5 (Bi9"e*i-*Eno*iRi) 0 

Jgttdtel Xlo"-lXl 0 ,9 atoms/cm 3 gJt(75)tt^7n 
mtmVrLtZo :W±5iat^l!ILtTFTIlt78 

[0079] mmm e ] *ieitf«-ctti6ife« i -earn 
* *mm&^mw*\m^%TM*mm-t%> si\ 

Elll (A) l£Sr*-J;5l;:, H3 (C) (^^ffi^T^r 

J:5 4^-*o*WfcBJB*44v^, JSR 

* y-^-^Wj^Tl 5 0-20 OtTJOjRLTB! 

»4L<J4, Ell 3T-^i-J:5(-> fttfc*^— »M 
7 3 ©MlittttTB»m4fttt 45 ± 5 l^fs 

2i<mbfci*fri. 5t1-5 0 r^ttli(Df-/<- 
aii±i 5° WTt-T^o 

[00 8 0] tttt^^<— ^©iE«ttttEl^*^i-iitf A 
V^, fr*L<HU mil (A) T^i-<t5^> H*38 
(C&VvTfi KW ^EiRl 6 8 (H^Sffi) <D^y f? 

[0 0 8 1 ] * 0>«. IBr6]^ 1 7 4 «r»J«i-5. a»* 
ft***^EfiRKtt#y>f 5 K»ffiSrfflv^S 0 E|6] 

aicRftfcttR^^— in 7 3 ? tr>-^*i$j 

tflHIIfcfcStf, S2»lllK^TFT±lct-x-5—!M 7 
2Sr?FMtT*5< t. x^-Vt LX<D*&(D'&mks 
&m%Lfrb T F T Sr«Sli-53b*S:»5 Itm^o 
[008 2] ftfifflcOftftSlg 1 7 5 i£fl, JgJfcR 1 7 

6. Sn*CKl 7 7*5±tfElR]]*l 7 8^fM1"5o 



it*Kl 7 6liTi, Cr, A 1 & if £ 1 5 0 - 3 0 0 

1 8 O^iSA^tlT^T, I(D7>f7-l 8 0t^- 
f 1 7 2, 1 7 3tioT*&-*mil»S:«poT2tt^S 

6 0 6££AU »±#J (0**1*) Ciot^CIt 

w^j:5i-urmii (b) \c7f*?t*t>c7'? h y * 
^S!fSfta*s?Bas^riii-5. 

[0 0 8 3] £fc % B19 tC^-tJ: 5 ElRlK 174 
[0 08 4] mi 1 T'l±;*'<— if 1 7 2 £Igft[Hl&<Z>T 

FT±w±iBi:Mt5Wt*tti s , Hi2i:*t± 

5 {^-(DX^-^Zm^m^ttWlLXX^-y- 17 2a 

-i7 2eiltMUtav\ miaift#Sj&£4i 

KftlHlfc<0y--*E**5 ±tf KM o X 5 fc 

Jgj*1-JxfiAv\ ^coi 5 4i*it5^i:l:J:oT, 
K»[ElKo#TFTf4, ftflMftRRl 4 6 2:JHIQ|6iUi 
1 4 7 7 2 4fcli*'<— !M 7 2 a - 1 7 

[0 0 8 5] mi 4\tT^^^^h}) ?*W$L<D±M 

HS:*U B**B^±t5KlfiIsIB»i:^^--f-*3j:tfi/ 
-^»Jo{tllBB««r*1-±EH"e*)5 0 ®*$P1 8 8 0 
i^iatcigftlHlSSt LT^fS^ttlUSS 1 8 5 ^S«fa 

v^Ttfiv\ i LT, rixfc^K»ilHlKttffi«Ei»l 8 

StioT^WAlH*^ 1 8 2fcSa»SnTV^5o H 
ifSfli 8 8 Ttt^Sft-tEftEIB 1 8 5 4*fe3itt1-5y 

- HB^Hl 8 9 2:HflMtHHEIbBKl Befrhm&rt 
5V-^El*»i 9 0^W h y ^^^(c^StTH^Sr 

MU #B*^tt J tn-« p lXiB*TFT2 0 4 fc(S»$ 
*2 0 5*SKJtfcixTV^ Q 

[0086] ^iJ^^{-fcv^Tis^t £>n5&#*^-u- 1 

7 3(t 1"-<TOBi*^#LT»(t"CtAV^. v h y 
^ ^ttl^EM LfcB*^»«3ft^*+fi S3 ft (^^itT t 

BP*>, H*»«r**1-5ii*©±*fc»1-5^^ 
— ^^Sc^)iJ^fi2 0-1 0 0%i1-5tat\ 
KftEltejBS^RJtS^^—lM 7 2. 1 7 2\ 17 
2"\*l:(D±m*%L0£ 5^RJtTtS^L, B12T? 

glcfo fc*T ^SSii fc L T tt It T t A v ^ 
[0 0 8 7] v'-zuftl 1 7 9 (4, IfilOl ±^M^a5 
1 8 8*5it53feaE«*«l»llIBl 8 5, ■ttfll^ftHlPEI 
8186, ^teOff -t&SESS 1 8 7 (DftWXh-o 
X. ^»Affl**B^ 1 8 2 £ 9 t rt«lcJB*1"5 0 

[0 0 8 8] :<Dj;9?i7^f>fy-7fy^^ii a B a i 



0 l±fc»j*iFiifc, B^SCl 8 8 k % ^3Elt^RlblE] 
Kl 8 5 Hffe«*E»EI» 1 8 6 t -t^fife^ffi^ftt 

aia»i 8 7t-e«**n5. sftss&i 8 scim^t 

FT 2 0 4*fiH*S*2 0 5/^l£tt<btl, H*«BOjSi2 
{^RJt&n5Kft[HlKttCMOSlHlKS:S*t LT«dc 
Sixths. jfeSif #Slbl§IK 1 8 5 jB»ffi^Si!i 
EK 1 8 6 ttZtiZtitf- hiim 1 2 2 t y-*KII 1 
5 2tISTFT 2 0 4^S3RLrv^ 0 ^ U=*r 

*/-ffr-fy V hEH« (Flexible Printed Circuit : F 

PC) 1 9 l^SAMf 1 8 2|:8StTV^Ift 
ft^^^A^-r^^t-fflV^o * l/tS«ffii» 1 8 3 

1 7 5WiH«LT1^fcV\i*, xxi^ntK^Rrr 

[0 0 8 9] 918 tt^MBAW**?' 1 8 2 t F P C 1 

9 1 fc<&^*i§£Rwr*Ht'&5. ^g&Affl^s^ 

1 8 2*iy-^iatl*fcttKW viaii 1 DWric-e^ 
«tt&K«a>&BMc**u smiuuii 4 7 #8****1 

fcSffil 0 l±(d^$il5 e FPC 1 9 ltttfy-T ^ 
Kft if ^/U3 0 1 3 0 2 jjsjgjfc 

s*vo>-c, ji^tt^wtta^ffl-c^aAw**^ 1 8 

2 fcgNfci-*. ft*tt*«ttfiS«»ttS!*»| 3 0 3 k. 

So*«tt*ffiS:*-r5ll : F3 0 4fcJ:9«fiS*ix, r 
OST- 3 0 4 ^^gPAW^ffi^ 1 8 2 irfflEU 3 0 2 t 

ft<5 e FPC 1 9 1 ttSSl 0 1 £Og^S£S£ffitf)5 

[0 0 9 0] 0 2 0 t^-TJ: 5 fc, *«AHiaH 
-?182£FPC191 tO&mMj&Zffi-tehVkL 
X x ~>—/vm 1 7 9 (^Wfcfc^-iJ- 19 9 SrRtt, 

[0 0 9 1] ico J: 9 &ttj£<?>tt,l$3*3£1ttt* Hffi^J 

[0 0 9 2] [*»«7] Hi 7ttHlfi«l-4-e*L 

/cT^r^yvhu^ ^affioiai»«iS;^-0»j-e*> 9 , 

T^vhy^ *S«H\ H«fi#®S]III& 1 8 6 , £ 



^f^iEftlUSg (A) (B) 18 5, H^l 8 8^f 
LT^5 e ft, ^^S^^^^TfSLfclEfjHKt 
It, Hlkflr-^BttlBlK 18 6, -^A-HEnislK 1 8 5 

[0 0 9 3] m$L^WLWM& 186ft *S7 h V*?* 
^(USSSOla, U^</W>79Wl^5 0 2 a , *y7y 
0^55 0 3 8, f-^yy >^lH]g§5 0 4«rflI;tT^5 P 
*fc, *aE«#-ffi»SB (A) (B) 18 51*. '>7F 

u^^@K5 0lb, i"</Ui/y?&\i&5 0 2 b, /< 
y7r@B5 0 3 b £{§;tT^5 0 

[0 0 9 4] i/7H/^?BB5 0 1a, 5 0 1 b ft 
K»«BE*S 5 - 1 6 V (ft^ttKttl OV) T*fe«9, r 
<0HB*JK^-t-5CMOS|plK<DTFTtt. 0 3 (C) 
<0$lOpft*/HTFT2 0 Ot^l^nft^ 
lTFT2 0 1tMt5o \s*<tVi/7 9m&S 

02a, 5 0 2 b^^77[HlK5 0 3 a, 5 0 3 b ft 
BftSE^l 4-1 6 VtM< t£Z>&\S7 h\sisX?® 

&£H«ftTFT&ffli\}xH:£^. rjxboieisg 

[0 0 9 5] -tf-^yy ^^IhIKS 0 4li7tP^ jy 
^*>e>j£!K K»«EE355 1 4-1 6 VCfcS^ 

£*^*>5fcft, 113 (C) ■C*1-a5 2 0p^^^M 
TFT 2 0 2 il2iS(Dnft^/HTFT 2 0 3t 

/^S!TFT2 0 zo^mMmif&MkteikZft, M 
JSffi|2-e^XS-efRRLfc. hS««rBMtfc 
v/V^u KM >-«itOTFT"Cf^Sl"f 5 k &\ 

[0096] itz s mmunmmnEfci 4-i6vt 

(C) -CTjHIlSiTFT 2 0 4(Oi ? fc-?/^?- h« 

atu *e>icLDD««*R«tfc«iai:-r5<03asa* 

[0 0 9 7] ft, #H«(0«JStt, ^Jfe^Jl-4fC^L 

feiatttoTT f TZttm-t 5 r t l^oT^Bl-H 

0«j*0*Sr*LTt^53»K *iE#J l ~4 OXgfc^^ 
If, *©ttfcfc«*5MMIBK, ^ii&lHlSS, D/A^y 

[0 0 9 8] [%ttffi|8] *38W*rjt*LTfW*ixfc 
5 D -t LT, *Oi5ft«»*»»jl*r«*li#i:L"C 



i>*)\s**y, mmmimzi (*/<-r & 

3 ^^ixft^litf P>tt5 0 ^ft<b<E>-#J£0 2 2 
d^-fo 

[0 0 9 9] 022 (A) y-JVPra^fcTa — 

2 0 0 1. BfcAXlSB 2 0 0 2, 2 0 0 3, * 

-^-K2 0 0 4 Jx5o *«Mtt**K«2 0 

o 3 ^^te^fs-g-aiaiHiKSrjB^-r s w t #-c* <5 0 

[0 100] 122 (B) fifc'7«^7tfc^ #ft 
2 10 1, S^SB 2 10 2, 2103, & 

fE*>f ^2 10 4, /^yf!l-2105, SMI5 2 1 
0 6«Jtl5o *38W 2 1 0 2^01 

[0 10 1] 02 2 (C) fi»tf«W*^&0, 
2 2 0 1, HfcA^SB 2 2 0 2, g^SP 2 2 0 3, ftf£ 
^7^2 2 0 4, «*3S«2 2 0 5T*«fi!cSix5 0 * 

5SWtt*^»«2 2 o S^^teofS-g-ftOftlHlB^iiffl 

[0102] ro«t9*j*#attf«*B*», arttttt 
-r^y y hm<Dm&m^mw\chm%x*$ z> 0 021^ 

2 0 5li^ s/^-Mvt- 3 0 0 2, JKHS^g 300 
3, h 3 0 04{Cj:9fltfifc$ixT^ 

So * y Tv*** 3 0 0 2 fiSI»S«fa«8*^»^Sr1ffi 

fiScli, -*f£LED#£*^*J{fT-3 1 0 0S\ 
SIC^^- H^tJ-- K*^56**^3 2 0 OdSRtffc 

^*/U3 0 0 2£# LT***rX5ta**^ 3 2 0 0 

[0103] i2i (b) te/M-yy 5/ b Mowlam 
mm<om*n<om&vt>r>. mmmmmi 4 7±ic 

-Yaffil 6 9tjS*««l 7 liSKitbliTV^o r 

oi9^«t^li, ^iS0*J4^®ffi1-titfffM-r5r t& 
KW^«SttTiflttAlBt^a»flHttL 
TE*«ffi£*fc*«fi££ lt^5 0 BiSt®lii 7 id 

*lfc« 4 T'tft m L fc 3 K *«Bt»» * ffl V> TMt 5 o 



[0 10 4] 0 2 2 (D) ttxUtfy-^fcflfc'x* 

2 3 0 8, B«B£#:2 3 0 44ifiS*«$*Lfc*ft2 3 
0 1 , 3>ho-7 2 3 0 5, i^gl2 3 0 3, 
2 3 0 1 {CjB*ii*Jxfc**S«2 3 0 2t*i^^ 
5 0 ^SI2 3 0 3i*#2 3 0 1 Kffl^i&iftfc* 
*3£«2 3 0 2 £l*. I^ClWaSrS^LTfc&^u w\ 
tSr±**»lt L, LTEfl^tt 
2 3 0 4 (Bfflf««r*^ Lfc 9 , tt&ttttfHfcffifr&F L 

t5ritT^5o *#2 3 0 1 t3yhD-7 

2 3 0 5 <h^gf 2 3 0 3 £tt, ftStfS-§-Sre»-f 
5fc*fc^iR«ffl£LTfcft^U irvf*g|52 3 0 6, 
2 3 0 7SrR*tT*6««flr4fcH[*afS £LTt>&V\, 
#IB0!M\ S^IEE 2302, 2303 [CjgfflfS r. £ 
^T#5 0 ***g«2 3 0 3f«£3fetf>CRT£/Sl^C 

[01051 122 (E) tt^n^y^SrlBftUfcEft 
Mt<* (SAT, EWK^iifA ^ffl^^yu-t-T^ 

•9, #fr2 4 0 1, **36*2 4 0 2, * fc°- # -gfl 2 
4 0 3, lE«JSEft2 4 0 4, «ffr*>f y^2 4 0 5Tflt 
^^tl5 0 ft, ESISEftiCHDVD (Digital Versatil 
e Disc) hX'f *t (CD) &£*£fflV\ » 

tff5:fc*t*5. **Bii**8l2 4 0 2^ 

[0 1 0 6] 0 2 2 (F) fj:7^/^^7t'fc^ * 
#2 5 0 1, ^^gg 2 5 0 2, g|ggp 2 5 0 3, 
M^f2 5 04, S«SB (BI^LiVN) r^ric^n 

5 0 **wtt**3g«2 5 o 2^<Dfa<om j %fammn 
\zmm-tzzktfxz 5o 

[0 10 7] 02 3 (A) fi7pyH^n?i^- 
Tfc^l, 3t»3t^*5iWftlt««2 6 0 1, *^y- 
>-2 6 0 2X*m££tlZ>o *%*Al*&$fimW J $> : tV>1&<D 

m^mwmmzmmi-zzhfrxz z Q 023 (b) n 

^*5<J:^SIt$IB2 7 0 2, ;7-2 7 03, ^^y- 

^2 7 0 4xm&£tiz o *%wt*&&ms j $> : t<oifo<D 

[0 10 8] 02 3 (C) [C, 0 2 3 (A) *5J: 

I/i2 3 (B) ^*5tt5*«*^*5itJ«4tiSlt2 6 
0 1,2 7 02«0-fi)^to *JI#¥**5J:tf 
SI^^B 2 6 0 1, 2 7 0 2 li3taS*^^ 2 8 0 1, ^ 
7-2 8 0 2, 2804-2806, ^^n>f*y^^ 
7 — 2 8 0 3, If— A^^li 7^-28 0 7, 
i!2 8 0 8, {4^M«2 8 0 9. ftttJt^* 2 8 1 0 

-e«fifc£ix5. S»)t^S2 8 l 0lia©*¥i/yX 



♦ 



-e*^; Six 5 0 i23 (c) -eii«fi$*8t2 8 0 8 

fc, 02 3 (D) fill 2 3 (C) Ci3»t5*Jil**5R2 
8 0 lOftao-flflfcSLfcBTfcS. **i£F(lTii, 
3tJB3t^2 8 0 1 ttU 7 1/^-2 8 11, *»2 8 

1 2 , 1/yXT W 2 8 1 3, 2814, ffi****^ 

2 8 15, i)tuyX2 8 1 6T*«$;£;Jx£ 0 ffi> 12 

3 (D) ^Ufc*****f4--«-t?*>o'rBI*Lfcl» 

[0 10 9] r r-Ct±H*L4^ofc36K #38 W 

[0 110] 

So 

[0 111] **W<D*»#:ag«<ofmfrftK:f£itf, 
^ftlE]£&g(5<£> p */HST F T S: > V^/U K W 
mikt Lnft^STFTSGOLDtaifcttLD 
D*36£U SfcW*eBroB«TFTSrLDD«JStL 

[0112] *mM<D*m&mm<Dftm%mci£z\*, 
raiiigBaop^-Y^aTFTSr^-fey 

1"5 K W ^<0«it t L n f-Y^;HT F T £ 

GOLD*jS*fcliLDD«i6£U ifcB*«B<DH* 
TFT£LDD«i££ Lfc7?f^^ h 5 

f^«1-Swi3&s-C#5o HXSfcttfctiBKlffl® 
[oii3] #5S«o^#ff««<of^K*ifeictt^tf, 

(S«St*«tt«"»-CJgflKUfcTFT|c:i3V^T, RttBB 



n^^^S!TFTSrGOLD«ii4^:(iLDD#3tt 
U 4fcH*ffl«>il*TFTS:LDD»iSi LfcT^T 1 

roijftT^^-f^hy^^se^bs 

[0 114] r 7^f>f7 , -rF y 

££9, Kiftxe^fBIWbSix, Kifa* h 
[Bfi®fl¥ttKH] 

[Hi] IITFT, ffiBllBlK©TFT©f^»X8S: 
[0 2] I*TFT, K»|slBOTFT^I!xaSr 

«i-»fliB. 

[0 3] iS^TFT, ig»)lElSS<7)TFTO^SXS^ 

^i-$r®0 o 

[04] IITFT, iPKiE&^TFTCDfl^Xg* 
*-J-»a5B. 

[0 5] B^TFT, igfjllHlKcOTFT^f^KXgS: 

m 6 ] igftH^oT f rtmrnr f To«jgsr^-r 

±B0 O 

[H 7 ] igaiUK^T F TOf^»XSS:*1-BrBBI D 

[ia 8 ] mM^tmotmiatt+mmm. 

[0 9] liTFT, ^ft[Hl?g(^TFTOf^SXg^ 
*1"»rffiBo 

[010] EiifiTFT, igK)@&^TFT<^SSXg 

[Mil] T9?4 7vYy#*wm&&r&Wie>tt 

[0i2] T^y^yvhy* *a?fc*s^«0>fE 

Kx?i£^1-i*fr®0o 

[013] ttR**<— fr0*R*rlMli-5BI 

[014] ffi^^e^Affl^^, shu, [eissie 

[015] »***iSB<D«igSr*1-fl«Ho 

[016] B*tt©H*Sr^'t*-tB0o 

[017] «fta*K«^@B«*S:KW-f 5^ci y 

^0 O 

[018] 7U*i/^^y^hB«tRt*MRAlH* 

[019] 7^r^-7f^ ^affiss^^s^f^ 
Kxa^^-rws0o 

[02 0] 7U*i/^!) y HifiRSt^ffiAttl* 
*F-o»WIBB*rR«i-5B. 
[021] ¥*#«B<D-0»fc^1-B. 
[02 2] *3t«:»«o-ffilS:^i-B. 
[02 3] S*ffl«fta*SS«^«dtS:*i-B 8 
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